2009,28(2):234-238

Journal of Agro-Environment Science

1 1 2
1. 710054 2. 130012
DX-9
“ - 10 000 mg- kg™ 150d .
425% 46.4 % 100.5% 118.9 %, 150 d“DX-
9- 7 “DX-9- 7 728 % 76.4 % 713% 64.7 %,
500 d 95.5%.96.1%.97.6 % 98.9 % <500
mg kg™ N . - N
X53 A 1672-2043(2009)02- 0234- 05

Bioremediation of Petroleum—contaminated Soil
LI Chun-rong', WANG Wen-ke', CAO Yu-qing®

1.College of Environmental Science and Engineering, Chang’an University, Xi’an 710054, China; 2.College of Environment and Resources,
Jilin University,Changchun 130012, China
Abstract The bioremediation of corn, sunflower, Arthrobacter DX-9 —corn, DX-9 - sunflower to the petroleum—contaminated soil were
studied by field trial, which was obtained by selective enrichment culture from the sludge in sewage of a oil refinery,the tests in shaking flasks
showed that it could degrade petroleum hydrocarbon well and the removal rates could reach 90.8% with initial concentration of 10 000 mg -kg™
at 20 d. The effect of bioremediation of DX-9-corn and DX-9- sunflower was evaluated after the field experiment had been finished. The re—
sults showed that ,when the initial concentrtation of petroleum in soil were 10 000 mg kg™, removal rate of petroleum in the soil of experiment—
ed field of corn and that of sunflower could reach 42.5% and 46.4%, increasing by 100.5%, 118.9% compared with controlled fields by 150
days operation. Adding DX -9 could increased the biodegradation rate of phytoremediation obviously, the dgradation rates of corn-DX-9,
sunflower—-DX-9 section were higher than those of corn and sunflower with removal being 72.8% and 76.4%, increasing by 71.3%, 64.7% at 150
d. After 500 days of bioremediation,the degradation rates of petroleum hydrocarbon in corn, sunflower, corn-DX-9 and sunflower-DX-9 sec—
tion were up to 95.5%,96.1%.,97.6% and 98.9% respecitvely. Petrolic content in the soil of experimented fields was lower than the govern—
ment-required standard <500 mg-kg™' . The properties, biome distribution and respiration intensity of the soils in experimented fields,
the residue of petroleum in various parts of plants were not significant different compared with controlled fields. It indicated that DX-9 combined
with plant could increase evidently the effect of bioremediation, contanminated soil could restore its health after two years of bioremediation.
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Table 1 Dynamic characters of oil degradation
/d! /d
Y01 y=13 017%™ R*=0.834 0 4.9x107 141
YJO1 y=10 950e** R?=0.944 9 6.6x10° 105
| X01 y=11 4554 R=0.875 3 5.4x107 128
. . _ _ . XJOI  y=10 887  R=09432  7.9x10° 88
Figure 1 Degradation curve of petroleum in the soil
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Figure 2 Residue of petroleum after 500 d in the soil
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Table 2 The residues of petroleum in different parts
150 d YJO1 XJo1
! ! of corn mg-kg™
728 % 1764 % Y01.X01
BaP/
713% 64.6 %, 150~360d pe ke
el
o 2005 YO0 24.63a 25.59a 27.15a 23.16a 25.84a ND
YJOl 29.40b 25.79a 27.35a 23.64a 29.66b 5.78
2006 YO0 24.72a 26.2la 28.24a 22.46a 24.95a ND
. 3604d Y01.X01 YJOl 26.72b 26.23a 28.76a 22.49a 24.98a 1.52
a=0.05
. 500d ) G
95.5 %.97.6 %.96.1 %.98.9 % 3 mg- kg
495.5 261.4 382.1 Table 3 The residues of petroleum in different parts
113.0 mg-kg™ [21] of sunflower mg-kg™
1 BaP/
pekg!
2005 X00 3.46a 4.97a 8.63a 4.80a 4.82a 13.97a ND
C=Cee™ 1 XJOl 9.82b 5.03a 8.73a 491a 4.86b 1834h  3.66
Cy C 2006 X00 3.6la 5.2la 8.35a 4.98a 4.62a 14.56a ND
k XJOl 3.78a 5.08a 8.59a 4.80a 4.76a 15.08 ND
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Table 4 The basic preperties of the soil used 500 days
pH  CEC/mmol kg™ 1% 1% Ky0/% R 6
Y00 7.1a 326.7a 0.15a  0.12a 2.12a
CO,
YJO1L 6.8a 333.2a 0.14b  0.11b 2.13a
X00 7.0a 3127a 015a 0.3 209 ’ ’
XJo1 6.7a 318.4a 0.15a  0.12b 2.11a 3
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500d 2a
300 mmol -kg™
1
pH . 150d 425 % 464 %
YJO1 YJO1.XJO1 500 d 955% 96.1 %,
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2.4
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Table 5 The number of microorganisms
in experimental field cfu-g™
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YJOI  2.9x10% 5.9x10% 4.9x10% 2.4x10% 3.5x10% 1.7x10a LIU Wu—xing, LUO Yong-ming, TENG Ying, et al. A survey of petroleum
X00 5.4x10%a 6.7x10% 6.1x10% 3.6x10% 4.7x10%a 2.9%10a contamination in several chinese oil field soils[J]. Soils, 2007,39 2
XJOI  5.7x107a 64x10% 6.3x10°% 3.8x10% 4.9x10% 3.1x10a 247-251.
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